Problem Inhabitants of Torres Strait Islands have the highest prevalence of diabetes in Australia and many preventable complications. In 1999, a one year randomised cluster trial showed improved diabetes care processes and reduced admissions to hospital when local indigenous health workers used registers, recall and reminder systems, and basic diabetes care plans, supported by a specialist outreach service. This study looked at whether those improvements were sustained two years after the end of the trial.
blood pressure, and glycaemic control). Admissions to hospital. Strategies for change Audit and feedback to clinicians and managers; provision of clinical guidelines and a clear management structure; workshops and training. Effects of change The number of people on registers increased from 555 in 1999 to 921 in 2002. Most care processes and clinical interventions improved. The proportion of people with good glycaemic control (haemoglobin A 1c ≤ 7%) increased from 18% to 25% in line with increased use of insulin (from 7% to 16%). The proportion of those with well controlled hypertension ( < 140/90) increased from 40% to 64%. The proportion admitted to hospital with a diabetes related condition fell from 25% to 20%. Mean weight increased from 87 kg to 91 kg. Lessons learnt In remote settings, appropriate management structures and clinical support for people with diabetes can lead to improvements in care processes, control of blood pressure, and preventable complications that result in admission to hospital. Control of weight and glycaemia are more difficult and requires more active community engagement. Priorities now include increasing the availability and affordability of good food, achieving weight loss, and increasing appropriate use of hypoglycaemic agents, including insulin.
Background
The Torres Strait Islands lie between Cape York, Australia, and Papua New Guinea. About 9600 people, mainly of Melanesian and Aboriginal descent, live on islands in the archipelago and on the tip of Cape York Peninsula (fig 1) . The population has an extremely high prevalence of type 2 diabetes (about 26% of the adult population 1 ), high rates of preventable complications, and historically poor access to specialist diabetes services. The 21 communities are served by a primary healthcare staff of visiting general practitioners, nurses, and resident indigenous health workers.
Context
In June 1996, the health service convened a "diabetes summit" with community representatives and local and international experts in diabetes care and prevention. The diabetes strategy from the summit covered five main areas: improvement in clinical services, food 2003;327:428-30 supply, infrastructure for physical activity, programmes dealing with women's issues (gestational diabetes care, family demands for particular foods, and weight control), and tobacco control. 2 High food prices and poor availability of fresh fruit and vegetables were identified as important determinants of increased weight and obesity leading to diabetes. 3 4 In 1999 a randomised cluster trial of an improved chronic disease management system for people with diabetes (supporting local indigenous health workers to manage registers, recall and reminder systems, and care plans plus basic training in clinical diabetes care) was conducted over one year. At the same time, a diabetes specialist outreach service was established, which visited control and intervention sites equally. Diabetes care processes improved in all sites. The intervention sites showed significantly improved processes compared with control sites, and people with diabetes in intervention clinics were 40% less likely to have been admitted to hospital in the previous year for a diabetes related condition. Intermediate patient outcomes (weight, blood pressure, and glycaemic control), however, did not improve over the trial period. 5 Results of the trial were presented to the health service managers, and workshops were held to introduce the recall systems to the control sites at the end of the trial. However, it was not clear whether these changes could be sustained over the subsequent years or whether intermediate patient outcomes would improve.
Key measures for improvement
We looked at processes of care (regular measures of weight, blood pressure, haemoglobin A 1c , urinary protein concentrations, serum lipid concentrations), clinical interventions (appropriate use of medications for control of glycaemia and blood pressure, lipid lowering and renoprotective drugs, recommended vaccines), and intermediate patient outcomes (control of glycaemia and blood pressure). We also noted admissions to hospital for diabetes related conditions over the previous 12 months.
Process of gathering information
We reviewed diabetes registers and audited clinic records of diabetes care on site. We searched for all hospital admissions for each person on the registers in the 12 months before the audit using the hospital based patient information systems.
Analysis and interpretation
The 1999 trial showed that simple care plans and recall systems (managed by local health workers) and a better organised management system could have a big impact on complications in a relatively short period of time. Intermediate patient outcomes (weight, blood pressure, and glycaemic control), however, did not change significantly in the initial 12 months. There needed to be more widespread adoption of structured care and a better link between routine checks and action.
Strategy for change
We presented results of the first trial to staff and managers at a workshop conducted early in 2001 and discussed barriers to routine structured care and iden-tified opportunities for improvement. Barriers included lack of training in immunisation and basic clinical procedures among some staff. In some sites there was no clear line of responsibility for community level diabetes management and referral. Health workers attended training to update clinical skills over the next 12 months, and workshops were held with health centre managers to agree on clear roles and responsibilities for chronic disease management. An "implementation manual" for such management for the district was produced with input from staff. 6 There was a gradual reduction in the frequency of specialist outreach visits during 2002 because of increased demand for specialist services from other sites outside the Torres Strait District. Local service providers assumed more responsibility for routine diabetes care. 
Effects of change
At the final audit (September 2002), numbers on registers had increased to 921 and most care processes had improved, except for haemoglobin A 1c tests in the previous six months (table 1) . The proportion receiving appropriate treatment for high blood pressure and albuminuria had increased. There were small increases (from a low base) in the number of people who were self monitoring and taking insulin treatment (table 2) . The proportion of people with well controlled hypertension ( < 140/90 mm Hg) increased from 40% to 64%, and the proportion with good glycaemic control (haemoglobin A 1c ≤ 7%) increased from 18% to 25%. Mean haemoglobin A 1c improved slightly from 9% to 9%, in line with an increase in insulin treatment. However, mean weight increased significantly from 87 kg to 91 kg, although mean age and duration of diabetes was unchanged (table 3) .
The proportion of people admitted to hospital in the previous 12 months with a diabetes related condition declined from 25% in 1999 to 20% in 2002, although admissions for conditions not related to diabetes (maternal causes, cancer, injury) increased, in line with the general trend in the state. Fewer admissions for infections, including foot infections, accounted for most of the observed decline (table 4) .
These results compare favourably with preventive practices in diabetes care reported recently from the United States, where modest increases in self monitoring, eye and foot examination, and vaccinations (5.4% to 15.4% improvements) were reported between 1995 and 2001. 7
Next steps
We provided staff with feedback of key points from the 2002 audit and developed action plans. The achieved improvements in control blood pressure should help to reduce macrovascular and renal complications. Though other preventable diabetes related complications that result in admission to hospital, especially for infection, have declined, weight gain and continuing high rates of poor glycaemic control will require renewed effort to engage people in better self care (including improved nutrition and weight reduction). We will actively explore opportunities to improve treatment of glycaemia, including insulin treatment.
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